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DESCRIPTION 
LOUDSPEAKER 

TECHNICAL FIELD 

The present invention relates to a loudspeaker. 

BACKGROUND ART 

As shown in FIG. 3, a conventional loudspeaker includes voice coil body 
2, which is disposed so as it can move freely in magnetic circuit 1 and connected 
with diaphragm 3 at the inner circumferential end. The outer circumferential 
end of diaphragm 3 is fixed to frame 5 via edge 4, while the reverse surface of 
diaphragm 3 is connected to frame 5 via suspension holder 6 and edge 7. 
Reduction of harmonic distortion and improvement in the linear characteristics 
of a loudspeaker has been contrived by making use of a symmetric status of edge 
4 and edge 7. Japanese Patent Unexamined Publication No. 2004 7332 
discloses a loudspeaker of the above-described structure. 

In fabricating a loudspeaker of the above structure, diaphragm 3 is set 
to a position by having the inner circumferential end of diaphragm 3 to make 
contact with voice coil body 2's outer wall surface, and the two items are glued 
together in this state. Therefore, a stress due to the mutual contact can not 
help affecting a deflection state of edge 4 locating at the outer circumference of 
diaphragm. So, it is difficult to provide an initial symmetry with edge 4 and 
edge 7. Therefore, suppressing completely the harmonic distortion of a 
loudspeaker remains as an outstanding problem. 



SUMMARY OF THE INVENTION 



Voice coil body, which is a constituent member of a loudspeaker, is 
provided at the outer wall surface with a supporting section protruding outward. 
For facilitating an operation of gluing both the inner circumferential end of 
suspension holder and the inner circumferential end of diaphragm to the 
5 supporting section and to the voice coil body, the diameter of suspension holder's 
inner circumference is made to be greater than the diameter of voice coil body's 
outer circumference while the diameter of diaphragm's inner circumference is 
made to be greater than the diameter of suspension holder's inner circumference. 
When assembling a diaphragm and a suspension holder with the above- 

10 configured voice coil body, the inner circumferential end of suspension holder is 
placed on the supporting section and the inner circumferential end of diaphragm 
is placed on the suspension holder. In this state, they are aligned to their 
respective right locations, and glued together. So, there is no stress force due 
to an aligning operation which effects in the direction towards the edge. A 

15 status of the deflected edges is least affected, therefore the harmonic distortion 
of a loudspeaker can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross sectional view in part of a loudspeaker in accordance 
20 with an exemplary embodiment of the present invention. 

FIG. 2 illustrates details in the neighborhood of the supporting section 
of the loudspeaker of FIG. 1. 

FIG. 3 is a cross sectional view in part of a conventional loudspeaker. 

25 Reference marks in the drawings 

1 Magnetic Circuit 

2 Voice Coil Body 

3 Diaphragm 
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First Edge 
Frame 

Suspension Holder 
Second Edge 
Magnetic Gap 
Supporting Section 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

An exemplary embodiment of the present invention is described 
10 referring to the drawings. The drawings are intended to show the concept of 
invention; so, they may not necessarily represent relative positioning among the 
constituent members and their dimensions precisely. Those portions identical 
to those described in the background art are identified by indicating them with 
the same symbols. 

15 

EXEMPLARY EMBODIMENT 

Reference is made to FIG. 1. Magnetic circuit 1 is formed by an 
integration of magnet 8, plate 9 and yoke 10, and disposed at the central bottom 
of frame 5 made of an iron sheet. Magnetic gap 11 which is an upward opening 
20 of magnetic circuit 1 is constituted by the inner wall surface 10a of yoke 10 and 
the outer side-walls of magnet 8 and plate 9. 

Voice coil body 2 is a cylindrical body which is wound around with coil 2a, 
and disposed in magnetic gap 11 in a manner it can move up and down freely in 
there. Voice coil body 2 vibrates diaphragm 3 fixed to the circumferential 
25 surface of voice coil body in the upper part. As an anti-dust means, voice coil 
body 2 is provided at the top end with dust cap 2b. 

The outer circumferential end of diaphragm 3 is fixed to the open end of 
frame 5 via first edge 4, while the inner circumferential end is supported by 
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suspension holder 6. 

Suspension holder 6 is fixed at the outer circumferential end to the 
bottom part of frame 5 via second edge 7, while the inner circumferential end is 
glued to be integrated with the reverse surface of diaphragm 3's inner 
5 circumferential area. Provided at the inner circumferential part of suspension 
holder 6 is neck 6a, which neck is bent downward to be going along the outer 
surface of voice coil body 2. A point at which voice coil body 2, diaphragm 3 and 
suspension holder 6 are connected together, which point being the point of 
driving voice coil body 2, resides within a region surrounded with first edge 4 

10 and second edge 7 both connected to frame 5. Therefore, diaphragm 3, 
suspension holder 6 and voice coil body 2 can be regarded as forming a rigid body. 
Thus, rolling motion of voice coil body 2 can be suppressed while diaphragm 3 is 
allowed to move freely, and it can attenuate the harmonic content. 

Now, reference is made to FIG. 2. Voice coil body 2 is provided at the 

15 outer wall surface with supporting section 12 protruding outward. Suspension 
holder 6 is glued and fixed on supporting section 12 as well as to the outer 
surface of voice coil body 2, and the inner circumferential end of diaphragm 3 is 
glued and fixed on the upper surface of suspension holder 6. Inner diameter 13 
of suspension holder 6 is greater than voice coil body 2's outer diameter 14, 

20 inner diameter 15 of diaphragm 3 is greater than suspension holder 6's inner 
diameter 13. 

In placing the above-configured diaphragm 3 and suspension holder 6 in 
relation to voice coil body 2, suspension holder 6 and diaphragm 3 can aligned to 
the right position while they are resting on supporting section 12 without the 
25 inner end of circumferential part of suspension holder 6 and diaphragm 3 
making any contact to the outer surface of voice coil body 2, since inner diameter 
13 of diaphragm 3 and suspension holder 6 is greater than outer diameter 14 of 
voice coil body 2 at the connecting portion. Thus, the outstanding problem, 



namely, a stress caused by an aligning operation influencing onto the deflection 
status of first edge 4 and second edge 7, can be improved for reduction of 
harmonic distortion with a loudspeaker. 

Now in the following, description is made on a procedure of gluing and 
5 fixing suspension holder 6 and diaphragm 3 to voice coil body 2. First, put 
voice coil body 2 in magnetic circuit 1 using a jig and keep it as it is in there. In 
this state, place neck 6a of suspension holder 6, which suspension holder has 
been fixed and glued to frame 5 via second edge 7, on the upper surface of voice 
coil body 2's supporting section 12. Align suspension holder 6 disposed on 

10 supporting section 12 to a right place relative to voice coil body 2, and glue and 
fix neck 6a on the upper surface of supporting section 12 as well as to the outer 
wall surface of voice coil body 2. And then, glue and fix the inner 
circumferential end of diaphragm 3, which diaphragm has been fixed and glued 
to frame 5 via first edge 4, on the upper surface of suspension holder 6. For the 

15 purpose of gluing neck 6a with supporting section 12 as well as diaphragm 3 
with suspension holder 6, apply adhesive agent 16 which is primarily intended 
for gluing neck 6a with supporting section 12 in such a manner that it spreads to 
reach also an upper area of suspension holder 6. Diaphragm 3 is placed from 
above suspension holder 6 and glued thereon by making use of adhesive agent 16 

20 thus applied, which is creeping up to the upper surface of suspension holder 6. 
When the mount of adhesive agent 16 is too much, superfluous adhesive agent 
16 tends to stay above neck 6a in the neighborhood of outer wall surface of voice 
coil body 2, or the area around the inner circumferential end of suspension 
holder 6. If diaphragm 3 is disposed on the staying adhesive agent 16, the 

25 inner circumferential end portion of diaphragm 3 is lifted up by the redundant 
adhesive. The lift-up diaphragm 3 would ill-affect the sound characteristics of 
a loudspeaker. In order to avoid this to happen, it is important to make inner 
diameter 15 of diaphragm 3 to be greater than inner diameter 13 of suspension 
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holder 6, for preventing the lift up phenomenon at the inner circumference of 
diaphragm 3 caused by the superfluous adhesive agent. 

Furthermore, supporting section 12 of voice coil body 2 brings about 
following advantage in the process of gluing with suspension holder 6. Besides 
the function described earlier, supporting section 12 also functions as a dam to 
prevent adhesive agent 16 from dripping to the coil sector through a narrow gap 
between voice coil body 2 and neck 6a. It works to reduce the rejects due to 
inappropriate gluing during assembly operation. Thus, it contributes to a 
higher productivity in the manufacturing of loudspeakers. 

The present invention can be implemented using those constituent 
materials already-known. 

INDUSTRIAL APPLICABILITY 

The present invention is applicable to the manufacturing of those 
speakers which need further improvement in the harmonic distortion. More 
specifically, high-input car-borne type speakers, among other types, would enjoy 
significant advantages of the present invention. 
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